DNA damage and repair in age-related macular degeneration.
Oxidative stress may play an important role in the pathogenesis of age-related macular degeneration (AMD). Mitochondria produce reactive oxygen species (ROS), which induce degenerative changes typical for AMD. Mitochondrial DNA (mtDNA) is targeted by ROS and it is considered to be more vulnerable to damage than nuclear DNA (nDNA) due to the impaired DNA repair system, lack of nucleosomal organization and close vicinity of mitochondrial oxidative chain. Some reports suggest the association between mtDNA damage and AMD. However, the metabolism of mtDNA is mainly determined by the expression of nDNA. Therefore, the extent of damage to mtDNA in retinal cells depends on the overall efficacy of nDNA repair, which decreases with age. We showed an association between nDNA damage and repair and AMD. Also well-recognized factors of AMD pathogenesis, age and smoking, may exert their effects through the DNA damage and repair. In conclusion, DNA damage and repair, both in mitochondrial and nuclear genome, may play an important role in the pathogenesis of AMD, and their mutual relationship in this disease needs further study.